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WHAT IS CLAIMED IS: 



1 1. For use in a digital data communications system 

2 comprising a channel encoder, an apparatus for use as a channel 

3 encoder, said apparatus comprising: 

4 a first Turbo encoder capable of Turbo encoding data; 

5 an interleaver unit coupled to said first Turbo encoder, said 

6 interleaver unit capable of interleaving Turbo encoded data from 
U7 said first Turbo encoder; and 

a 

Ws a second Turbo encoder coupled to said interleaver unit, said 

m 

® 9 second Turbo encoder capable of Turbo encoding interleaved data 

^*io from said interleaver unit. 

n.! 

mi 2 . The apparatus as set forth in Claim 1 further comprising 

•?| 2 a symbol puncture and repetition unit coupled to said second Turbo 

3 encoder, said symbol puncture and repetition unit capable of 

4 puncturing and repeating Turbo encoded data from said second Turbo 

5 encoder. 



1 3 . The apparatus as set forth in Claim 2 wherein said 

2 apparatus is capable of providing a packet data error rate less 

3 than one percent (1%) when 64 -QAM RF modulation is used. 
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1 4 . The apparatus as set forth in Claim 1 wherein said first 

2 Turbo encoder comprises: 

3 a first convolutional encoder capable of convolutionally 

4 encoding data; 

5 an interleaver unit coupled to said first convolutional 
s encoder, said interleaver unit capable of interleaving 
7 convolutionally encoded data from said first convolutional encoder; 

, . 8 and 

5j9 a second convolutional encoder coupled to said interleaver 

llf.0 unit, said second convolutional encoder capable of convolutionally 

C3 

f-fii encoding interleaved data from said interleaver unit. 

r* l 5 . The apparatus as set forth in Claim 1 wherein said second 

i y 

W 2 Turbo encoder comprises: 

W 3 a first convolutional encoder capable of convolutionally 

4 encoding data; 

5 an interleaver unit coupled to said first convolutional 

6 encoder, said interleaver unit capable of interleaving 

7 convolutionally encoded data from said first convolutional encoder; 

8 and 

9 a second convolutional encoder coupled to said interleaver 

10 unit, said second convolutional encoder capable of convolutionally 

11 encoding interleaved data from said interleaver unit. 
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1 6. For use in a digital data communications system 

2 comprising a channel encoder, an apparatus for use as a channel 

3 encoder , said apparatus comprising: 

.4 a first Turbo encoder capable of Turbo encoding data, wherein 

'5 said first Turbo encoder is capable of receiving data from a source 

6 encoder of said digital data communications system; 

7 an interleaver unit coupled in parallel with said first Turbo 
, ., 8 encoder, wherein said interleaver unit is capable of receiving data 

9 from said source encoder of said digital data communications 

I si 

juf.0 system, and wherein said interleaver unit is capable of 

il 

S£li interleaving said data from said source encoder; 

^12 a second Turbo encoder capable of Turbo encoding data, wherein 

ryl3 an input of said second Turbo encoder is coupled to an output of 

«14 said interleaver unit, and wherein said second Turbo encoder is 

Q 

£iis capable of Turbo encoding interleaved data from said interleaver 

16 unit; and 

17 a multiplexer having a first input coupled to an output of 

18 said first Turbo encoder and having a second input coupled to an 

19 output of said s coupled to said first Turbo encoder, said 

20 multiplexer capable of multiplexing data from said first Turbo 

21 encoder and from said second Turbo encoder. 



- 23 - 



ATTY. DOCKET NO. SAMS01-00166 



PATENT 



l 7 . The apparatus as set forth in Claim 6 further comprising 

a symbol puncture and repetition unit having an input coupled to an 
output of said multiplexer, said symbol puncture and repetition 
unit capable of puncturing and repeating multiplexed data from said 



5 multiplexer. 

1 8 . The apparatus as set forth in Claim 6 wherein said first 

2 Turbo encoder comprises: 

3 a first convolutional encoder capable of convolutionally 

US 4 encoding data; 

01 

W 5 an interleaver unit coupled to said first convolutional 

6 encoder, said interleaver unit capable of interleaving 

7 convolutionally encoded data from said first convolutional encoder; 

l M 8 and 

j*f 9 a second convolutional encoder coupled to said interleaver 

10 unit, said second convolutional encoder capable of convolutionally 

11 encoding interleaved data from said interleaver unit. 
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1 9 . The apparatus as set forth in Claim 6 wherein said second 

2 Turbo encoder comprises: 

3 a first convolutional encoder capable of convolutionally 

4 encoding data; 

5 an interleaver unit coupled to said first convolutional 

6 encoder, said interleaver unit capable of interleaving 

7 convolutionally encoded data from said first convolutional encoder; 

. , 8 and 

5[ 9 a second convolutional encoder coupled to said interleaver 

iS.0 unit, said second convolutional encoder capable of convolutionally 

Hii encoding interleaved data from said interleaver unit. 
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10. A digital data communications system comprising a channel 
encoder comprising: 

a first Turbo encoder capable of Turbo encoding data from a 
source encoder of said digital data communications system; 

an interleaver unit coupled to said first Turbo encoder, said 
interleaver unit capable of interleaving Turbo encoded data from 
said first Turbo encoder; and 

a second Turbo encoder coupled to said interleaver unit, said 
second Turbo encoder capable of Turbo encoding interleaved data 
from said interleaver unit. 
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1 11. The digital data communications system as set forth in 

2 Claim 10 wherein said channel encoder further comprises a symbol 

3 puncture and repetition unit coupled to said second Turbo encoder, 

4 said symbol puncture and repetition unit capable of puncturing and 

5 repeating Turbo encoded data from said second Turbo encoder. 

1 12. The digital data communications system as set forth in 

2 Claim 10 wherein said first Turbo encoder comprises: 

Cl3 a first convolutional encoder capable of convolutionally 

M" 

y|4 encoding data; 



0 5 an interleaver unit coupled to said first convolutional 

o 

6 encoder, said interleaver unit capable of interleaving 

s 

-f* 7 convolutionally encoded data from said first convolutional encoder; 

7 ~# 

W" 8 and 

W 9 a second convolutional encoder coupled to said interleaver 

10 unit, said second convolutional encoder capable of convolutionally 

11 encoding interleaved data from said interleaver unit. 
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1 13. The digital data communications system as set forth in 

2 Claim 10 wherein said second Turbo encoder comprises: 

3 a first convolutional encoder capable of convolutionally 

4 encoding data; 

5 an interleaver unit coupled to said first convolutional 

6 encoder, said interleaver unit capable of interleaving 

7 convolutionally encoded data from said first convolutional encoder; 

t .. 8 and 

rii 

9 a second convolutional encoder coupled to said interleaver 

ffjLo unit, said second convolutional encoder capable of convolutionally 

rii encoding interleaved data from said interleaver unit. 

;■ 'j& 
W 
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14 . A digital data communications system comprising a channel 
encoder comprising: 

a first Turbo encoder capable of Turbo encoding data, wherein 
said first Turbo encoder is capable of receiving data from a source 
encoder of said digital data communications system; 

an interleaver unit coupled in parallel with said first Turbo 
encoder, wherein said interleaver unit is capable of receiving data 
from said source encoder of said digital data communications 
system, and wherein said interleaver unit is capable of 
interleaving said data from said source encoder; 

a second Turbo encoder capable of Turbo encoding data, wherein 
an input of said second Turbo encoder is coupled to an output of 
said interleaver unit, and wherein said second Turbo encoder is 
capable of Turbo encoding interleaved data from said interleaver 
unit; and 

a multiplexer having a first input coupled to an output of 
said first Turbo encoder and having a second input coupled to an 
output of said s coupled to said first Turbo encoder, said 
multiplexer capable of multiplexing data from said first Turbo 
encoder and from said second Turbo encoder. 
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1 15. The digital data communications system as set forth in 

2 Claim 14 wherein said channel encoder further comprises a symbol 

3 puncture and repetition unit having an input coupled to an output 

4 of said multiplexer, said symbol puncture and repetition unit 

5 capable of puncturing and repeating multiplexed data from said 

6 multiplexer. 



l 16. The digital data communications system as set forth in 

Ms 

y 2 Claim 14 wherein said first Turbo encoder comprises: 



s 5% 



yj. 3 a first convolutional encoder capable of convolutionally 

4 encoding data; 

M 5 5 an interleaver unit coupled to said first convolutional 

fe* e encoder, said interleaver unit capable of interleaving 

Ui 7 convolutionally encoded data from said first convolutional encoder; 

V 8 and 

9 a second convolutional encoder coupled to said interleaver 

10 unit, said second convolutional encoder capable of convolutionally 

11 encoding interleaved data from said interleaver unit. 
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1 17. The digital data communications system as set forth in 

2 Claim 14 wherein said second Turbo encoder comprises: 

3 a first convolutional encoder capable of convolutionally 

4 encoding data; 

5 an interleaver unit coupled to said first convolutional 

6 encoder, said interleaver unit capable of interleaving 

7 convolutionally encoded data from said first convolutional encoder; 

8 and 

pf 9 a second convolutional encoder coupled to said interleaver 

Jj|o unit, said second convolutional encoder capable of convolutionally 

m 

encoding interleaved data from said interleaver unit. 
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1 18. For use in a digital data communications system 

2 comprising a channel encoder, a method of operating said channel 

3 encoder, said method comprising the steps of: 

4 encoding data with a first Turbo encoder; 

5 interleaving Turbo encoded data from said first Turbo encoder 

6 with a first interleaver unit; and 

7 encoding interleaved data from said first interleaver unit 
. 8 with a second Turbo encoder. 

: 

WStfp 

1x1 1 19. The method as set forth in Claim 18 further comprising 

ui 

CB 2 the step of : 

H 3 puncturing and repeating Turbo encoded data from said second 

hk 4 Turbo encoder in a symbol puncture and repetition unit coupled to 

f]J 

i¥ 5 said second Turbo encoder. 



- 32 - 



ATTY. DOCKET NO. SAMS01-00166 PATENT 

1 20. The method as set forth in Claim 18 wherein said step of 

2 encoding data with a first Turbo encoder comprises the steps of: 

3 convolutionally encoding data in a first convolutional 

4 encoder; 

5 interleaving convolutionally encoded data from said first 

6 convolutional encoder in a second interleaver unit coupled to said 

7 first convolutional encoder; and 

8 convolutionally encoding interleaved data from said second 

;f 9 interleaver unit in a second convolutional encoder coupled to said 

hi 

:;Io second interleaver unit . 

li i; 

h& l 21. The method as set forth in Claim 18 wherein said step of 

M 2 encoding interleaved data from said first interleaver unit with a 

fU 

Hi 3 second Turbo encoder comprises the steps of: 

p 4 convolutionally encoding interleaved data from said first 

5 interleaver unit in a first convolutional encoder; 

6 interleaving convolutionally encoded data from said first 

7 convolutional encoder in a second interleaver unit coupled to said 

8 first convolutional encoder; and 

9 convolutionally encoding interleaved data from said second 

10 interleaver unit in a second convolutional encoder coupled to said 

11 second interleaver unit. 
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1 22. For use in a digital data communications system 

2 comprising a channel encoder, a method of operating said channel 

3 encoder, said method comprising the steps of: 

4 encoding data from a source encoder of said digital data 

5 communications system with a first Turbo encoder; 

6 interleaving data from a source encoder of said digital data 

7 communications system with a first interleaver unit coupled in 

8 parallel with said first Turbo encoder; 

XSSii, 

9 encoding interleaved data from said first interleaver unit 

|J|o with a second Turbo encoder coupled to said first interleaver unit; 

y s 
fil 

J3Jli and 

f 12 multiplexing interleaved data from said first interleaver unit 

•j^'lp and Turbo encoded data from said first Turbo encoder in a 

K|i4 multiplexer coupled to said first interleaver unit and to said 



15 first Turbo encoder. 

1 23. The method as set forth in Claim 22 further comprising 

2 the step of: 

3 puncturing and repeating multiplexed data from said 

4 multiplexer in a symbol puncture and repetition unit coupled to 

5 said multiplexer. 
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1 24. The method as set forth in Claim 22 wherein said step of 

2 encoding data from a source encoder of said digital data 

3 communications system with a first Turbo encoder comprises the 

4 steps of : 

5 convolutionally encoding said data from said source encoder in 

6 a first convolutional encoder; 

7 interleaving convolutionally encoded data from said first 

8 convolutional encoder in a second interleaver unit coupled to said 

if 9 first convolutional encoder; and 

$ j s 

yio convolutionally encoding interleaved data from said second 

5ai interleaver unit in a second convolutional encoder coupled to said 

Mi 

;i 12 second interleaver unit. 
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1 25. The method as set forth in Claim 22 wherein said step of 

2 encoding interleaved data from said first interleaver unit with a 

3 second Turbo encoder comprises the steps of: 

4 convolutionally encoding interleaved data from said first 

5 interleaver unit in a first convolutional encoder; 

6 interleaving convolutionally encoded data from said first 
, , s 7 convolutional encoder in a second interleaver unit coupled to said 



U 

x a 



8 first convolutional encoder; and 



ijjj 9 convolutionally encoding interleaved data from said second 

H10 interleaver unit in a second convolutional encoder coupled to said 

few* 

li second interleaver unit. 



5 : hr 
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